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psychomotor performance of sleep-deprived doctorsSleep deprivation and fatigue have been well postulated as
drivers of error, compromising patient safety in the workplace.1e4
These factors have been associated with decline in mental cogni-
tion as well as clinical performance, with doctors making poor de-
cisions, often detrimental to the patient’s safety.1,5 Thus, studies
have been conducted to investigate the effects of pharmacological
stimulants such as caffeine, taurine and modaﬁnil on cognitive
function and psychomotor performance.1,6 Cognitive impairment
due to sleep deprivation is a problem not just in healthcare but
also in several other industries. Pharmacological agents have
been trialled and shown to maintain levels of performance in the
British, French and US armed forces.7,8
Sudgen et al. (2012)1 explore the effect of pharmacological
enhancement on performance of sleep-deprived doctors through
the use of modaﬁnil, a stimulant used to treat shift work sleep dis-
order and narcolepsy, acting in the prefrontal cortex where meta-
bolic activity is otherwise reduced in sleep deprived
individuals.1,9,10 A variety of assessment tools were employed in or-
der to assess working memory and cognitive and psychomotor per-
formances. The results suggested that core laparoscopic
psychomotor skills on a Virtual Reality Surgical Simulator were
not affected by modaﬁnil administration although it was reported
to increase alertness, with no serious side effects.1
A surgeon’s ﬂexibility is a measure of howwell he/she can adapt
and respond to changes that occur during a procedure. Sudgen
et al.1 administered 200 mg of modaﬁnil that enhanced perfor-
mance on higher cognitive tasks (‘executive functions’) without
serious side effects, however no improvement was seen in the per-
formance of basic procedural tasks.1 Thus, pharmacological
enhancement may beneﬁt fatigued doctors in situations where
ﬂexible thinking is required, facilitating planning and decision-
making. A feasible and easily available stimulant is caffeine.11 Yet
it may not be suitable since its effects are transient, while at the
dose required for optimal effect (600mg), it may induce side effects
such as hand tremor, anxiety and nausea.1,11,12
The European Working Time Directive (EWTD) has led to a
reduction in the number of working hours and training time for
doctors.13 Hospitals are striving to give trainees most of their work-
ing hours during the day hence trainees are more fatigued due to
the intensiﬁcation of work.14 Capping work hours is unlikely to fully
address the issue of sleep deprivation and therefore exploring ways
in which to manage the effects of sleep deprivation is a practical
approach to ensuring patient safety.1,15 Other studies have also
been conducted, exploring the administration of stimulants in
combination such as taurine and caffeine.7 Aggarwal et al. (2011)71743-9191/$ e see front matter  2013 Surgical Associates Ltd. Published by Elsevier Lt
http://dx.doi.org/10.1016/j.ijsu.2013.09.009demonstrated that the combination of taurine and caffeine could
restore psychomotor performance to rested levels but could not
reduce errors.
With the unprecedented need for patient safety, further labo-
ratory investigations must be conducted to establish the effect of
using pharmacological stimulants in sleep-deprived doctors
when performing different clinical procedures. Investigations
into the optimal dosage, route of administration, administration
time, drug form and potential for side effects are warranted
before widespread uptake of this practice in the clinical
environment.
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